Summary. The observations of 
INTRODUCTION
When rats reared on a vitamin -free diet are given supplements of retinoic acid they do not suffer the overt and fatal effects of vitamin A deficiency : they grow well, have a normal life-span and appear to be healthy (Arens & van Dorp, 1946; Sharman, 1949; Redfearn, 1960) . Retinoic acid, however, unlike the true vitamin, retinol (vitamin A alcohol) does not maintain vision (Dowling & Wald, 1960) or reproduction (Thompson, Howell & Pitt, 1961a , b, 1964 Juneja, Murthy & Ganguly, 1964;  High, Moore, Collins & Frazier, 1964) . It has been suggested that the lesions seen in the reproductive tract of rats main¬ tained on a diet deficient in retinol but containing retinoic acid represent a specific effect of vitamin A deficiency on these structures (Howell, Thompson & Pitt, 1963 .
Male rats maintained on vitamin A free diets containing retinoic acid develop testicular lesions 5 to 8 weeks after weaning, that is at a time when their body reserves of retinol and retinyl esters are exhausted. Spermatogenesis ceases, the cells of the seminiferous epithelium are sloughed and eventually the lumen of the tubules becomes obliterated by Sertoli cells (Howell et al., 1963) . Female rats reared on a similar diet have regular oestrous cycles and mate with normal males, but pregnancy is invariably terminated in foetal résorption. The earliest detectable lesion was necrosis of cells at the edge of the placenta during the 15th or 16th day of pregnancy .
Although the inability of the acid to function in reproduction has, as yet, no certain biochemical explanation, the good growth, the longevity and absence of metaplastic change in epithelia in animals fed retinoic acid permit investigation on the uncomplicated reproductive disorders. In completely deficient animals untreated with retinoic acid, other factors such as inanition and infection have complicated the lesions (Mason, 1939 (Thompson et al., 1961a (Thompson et al., , b, 1964 , that rats fed a semi-synthetic diet, deficient in retinol but containing retinoic acid, were unable to reproduce, have been confirmed: male rats maintained with retinoic acid had testes with severely degenerate tubules (Howell et al., 1963) and female rats invariably resorbed their foetuses during the last week of pregnancy .
Degenerative changes in the seminiferous tubules of male rats maintained with methyl retinoate were not ameliorated by injections of testosterone pro¬ pionate that stimulated over-development of the seminal vesicles (see Table 1 Fig. 1 ).
Type C: Many tubules showed complete spermatogenesis, some contained early spermatid stages and in a few there was a severe loss of germinal epithelium (Pl. 1, Fig. 2 ).
Type D: There was severe loss of germinal epithelium. Many tubules were lined by Ser¬ toli cells and spermatogonia. In some tubules spermatocytes were numerous but few spermatids were present. Some tubules did not have a lumen and the cytoplasm lining many of the tubules was vacuolated (Pl. 1, Fig. 3) .
Type E : Most of the tubules were lined by Sertoli cells and spermatogonia : sperma¬ tocytes were rare and spermatids absent. Some tubules did not have a lumen and the cytoplasmic lining of others was vacuolated (Pl. 1, Fig. 4) . Fig. 1 The existence of specific changes in the seminiferous epithelium of vitamin -deficient rats was recognized by Mason (1939) (Mason, 1939) which reduces the level of circulating hypophysial gonadotrophins (Leathern, 1958) . Our rats, maintained on methyl retinoate, had a normal food intake ; thus the small size of the seminal vesicles in vitamin A deficiency cannot be ascribed entirely to inanition.
The reduction in size of the accessory sexual organs may be a consequence of the primary change in the germinal epithelium. Thus, in cryptorchid rats (Nelson, 1937) and in rats maintained with methyl retinoate, degeneration of the tubular epithelium is accompanied by atrophy of the seminal vesicles.
The gradual loss of vision in retinol-deficient rats maintained on retinoic acid (Dowling & Wald, 1960) may be a complicating factor. Browman (1940) , using rats from which the eyes had been removed at birth, and Fiske (1941), using rats kept in constant darkness, showed that lack of visual stimulation resulted in a reduction in seminal vesicle size compared with normal controls.
Female rats, maintained with methyl retinoate, resorbed their foetuses even when the ovarian hormones, progesterone and oestrone, were injected together or separately. The quantities administered were those previously reported to maintain pregnancy in rats ovariectomized and hypophysectomized on the 8th day of pregnancy (Lyons, 1943 (Nelson, Lyons & Evans, 1951) ; to rats fed diet low in protein (Nelson & Evans, 1954) ; and to rats fed sucrose only throughout pregnancy (Kendall & Hays, 1960) .
It seems probable that unequivocal evidence for a specific function of retinol in the reproduction of higher animals will be obtained only by using rigorously defined diets completely free of retinol but containing retinoic acid. 
